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.~ IMPROVEMENT IN STEAM-GENERATORS.

- .

The Schedule referred to in these Letters P_atenﬁ and making part of the same,

To all whom if maz Y cancem .
Be it known that I, Jorx B. Roor, ef the eltv

‘county, and State of Iwew York, have 1mented a New

and useful Improv ement in Steem-Betlers of which
the following is a full, clear, and exact deseuptlen
reference bemn* had- to the accompanying drawing,
~forming part of this specification; and in which—
- Figure 1 represents a front-end view of a steam-
Doiler constructed in accordance mth my 1mp10ve-
ment ;

Flgure 2, a vertical lonfrttudlnal seetmn ther eef

- Figure 3, a face or end view, on a larger seale of
-one ef the. heads of which the end or ends of the
boiler are composed, detached;

Iigure 4, a transverse section threuﬂ'h said heed

I‘:gme 5 an inner face view of one of the hellew
end caps ueed to establish the circulation; and

Figure 6, a face view of one of the bridge- well
plates, detachied. |
Similar letters ef reference mdlmte eorreependmg
parts. |
- This 1mprevement lms reference to steem-boﬂers of
“the description shown in Letters Patent of the United
States, issued to me on the 4th day of Februery A.D.
1868, and which is made up of a series of tabes ar-
.anwed to lie in direction of their length, preferably at
a ehght inclination, over the fire-place, and connected
at their ends with head-plates of parallelograminic con-
tour, to form close ends to the boiler, md tubes, which

cunstltute the steam and water-spaces, bemn' CON-

nected at their opposite ends, outside the heads with
~ each other, in & similar and double or var led menner,
to ptemete circulation through them, |
My invention, in this relation, consists, first, in a
_celt‘un construction of hollow eeps and eutsrde con-
- nections; with their tubes ar anged so that their par-

allelerrrammlr' heads break joint, and the fire has its.
- eourse dwerted in passing through between them, SO
that each tube, at- its opposite ends is not only con-

“nected with the tube or tubes lying 11nmed1&tely above
_aund below it, but also with the tube or tubes lying in

“the same herlzentel plane, or to the side of the same,

thereby establishing a hee circulation horizontally as

well as vertically, and whereby cross-tubes or drums,

to secure horizontal circulation, are dlspeused with..

To effect this result, the uwentlen comprises hollow
1 eape, each of which is formed with triangularly-ar-
ranged openings, surrounded by annular lips made to

~ fit correspondingly-shaped sockets in each of the three

 adjacent tube-heads, a series of such hollow caps

‘being thus erra.nged outside of the heads or head-.

plates, and being secured to the latter by bolts and
eh,mps each of which latter is constr ueted to bea,r Oor
‘bind on three of said caps. - -

Furthermme, the 1mfentlon mcludes a certain con-

Tect communication with adjacent tubes lying

" M

| struction: of. fire-bridge wall, which consists in mak-

ing it of independent platee, arranged to encircle in a_
separate manner each tube, and formed in sections, to
facilitate removal of a tube without deteehmfr it frem

168 head.

Reterring to the aecempen}mﬁ drawing—

ACA Ieplesent the tubes, which form the water-
spaces or steam and Weter—speees of the boiler. These
bubes, of which there may be any suitable number, are .
eua,nfred to lie in a zigzag or intermediate manner, as
Iepresented by red lines in fig. 1, and are pIeE’embly
sef to oceupy slightly-inclined peeitmns to the horizon.

- This ﬂl&“‘ﬁﬂcﬂ arrangement of the tubes secures a

tortuous eud most effective action of the flame end

heated gases on the outsides of the tubes; also causes

‘the heads or parallielogrammic blocks B B; info -which
‘said tubes at . their énds are screwed, or mth which
' they are otherwise eennected to breek joint, as’ repre- |

sented in fig. 1 |

Dis the ﬁre—pleee of or to the bOﬂBI and G the

| smekeaeseepe flue.

To secure the desired eireulemon end eetmn, con-
nection is established between the tubes at their ends,
so that either one of the intermediate tubes is in di-
above,
below, and to either or both sides of it, thus establish-
ing a, free cir culation and return eemen, both up and

down and herlzontelly, or in every direction, as it

were, at both or opposite ends of the boiler; and ren-

‘dering unnecessary upper and lower cross-pipes or. |
drums at the ends of the bmler to secure horizontal

circulation.
- This is shewn as effected by means of hel]ew eeps

E E, fitted to lie against the heads B B, and formed

with dmgena.lly-ermnged openings, ¢ ¢ ¢, on. thelr in-
ner faces. |

Each bead B has three sumlaﬂy—anenged epenmn‘s
d d d, through it, in communication with the tube A,
to Wmeh Lud heed is fitted, and the hollow caps B E

| are so arranged over the fecee of the heads or ends of

the boiler, as that the several apertures ¢ ¢ ¢ in each

of said caps communicate respectively with one of the

apertures d in the head of an upper tube, and & simi-
lar aperture, d, in the heads of each of two lower and
adjacent side tubes, thus establishing a free horizon-
tal as well as vertical circulation and return action at

both or opposite.ends of the boiler.

These hollow caps B E may be fitted in or to the
heads by annular lips, e ¢ ¢, arranged to surround the

-apertures ¢ ¢.¢, and made to fit antular sockets, 1 f,
surrounding the openings d d 4 in the heads, India-
rubber rings or other soft and elastic packing being

inserted in the seekete, if desmed 10 meke elese the

_joints.

To SECUre Or held the- hollew caps E K to their '_ '




places, triangunlar clamps, I I, are used, fastened by
~ nuts and stud-bolts ¢ ¢, conneuted with the heads B
B, each of said clamps being so arranged as that it

-bmds or holds on three of the caps at theu admeent

COI'METS,
The bridge-wall in rear of the ﬁre—phce and which

| mdy be dlprSEd as represented, or otherwise, or there

may be more than one, but wlnch, as here arlﬂmred
serves to secwre, first, a i unt upward and afterw: ud A

back dowuw..ud (i aun*ht in Ebt&bllbhm”‘ connection

with the escape-flue (J’ 15 made up of a series of sepa-
rate plates, H H, of pamlldagmmnm form, so that,
“combined, they torm a wall, and each of which is made
- to en(,m,lt, ol receive thmurrh it a tube, A. This con-

a smglu tube w1thout disturbing the rest, and in order

" that the same may be done mthout removal of the
heads or blucks B B from it; each plate H is made in
sections, fitted together bv dovetail joints, m m, or

otherwise seeured in a readily - detachable mfmuu,r |

which admits of them being taken from off the rube,
-and so allows of' the passage of the latter, with head-
- plates or blocks on it, through the boiler,

Such provision will be :fuund of great advantage,

1

08,002

“both as regards replacement and changmn' tlle relative
- positions of the tubes, that is, an upper for a lower

one, &e.; also in renewmw sectmns of the bI‘ld“&-W‘tll

| and if deslred of varying “the position of the Litter by 5
| a dlﬁ'elent dlSpOSlthD. of the plates H H a,lonn' the

tuhes |
What is here claimed, and desired to be secured by |

. Letters Patent, is~—

1. The combnm,tmn with the tubes A A, armnged
substantially as descnbed and heads or end blocks B

B, having tu;mrrulmly-..-u ranged openings, d € d, in
i them, of tlle hollow caps & L, pwmded with mmﬂarlv- |
~arranged openings, ¢ ¢ ¢, dlspused to connect with the

-apertures d in the heads of adjacent tubes: essentmlly |
struction of the br 1dfre-wall forms a leadv mode of fit- |

ting and taking apar t, or.of taking out and putting in -

as shown and described.
2. The fire-bridge, constructed of mdependent plates |

H H arranged to encircle the tubes A A, and of par-
“allelogrammic form on their outside edges to cousti- |
tute, when combined, a cross or dn*ldmfr- wall, essentmlly |

as debu 1bud
J OHN B ROOT

VWitnesses: |
J. W. CoomBs. .
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